Surgical procedure -direct decompression of neural elements, and (8 and 9) Surgical procedure-stabilization and fusion (spinal segment number and level). All variables are coded using numbers or characters. Each spinal intervention and procedure is coded (variables 1 through 7) and the spinal segment level is described (variables 8 and 9). Sample clinical cases were developed to illustrate how to complete it. Conclusion: The International SCI Spinal Interventions and Surgical Procedures Basic Data Set was developed to facilitate comparisons of spinal interventions and surgical procedures among studies, centers and countries.
INTRODUCTION
The treatment of acute traumatic spinal cord injury (SCI) involves performing therapeutic interventions with the goals of minimizing further neurological deterioration and promoting neurological recovery. The ultimate objective is to create a spinal column that is mechanically stable, not a source of pain, and resistant to further neurological injury or deformity over time.
In some cases, this can be achieved without open surgical procedures; that is, without general anesthesia and without a surgical incision that exposes the spinal elements. [1] [2] [3] In other situations, open surgical stabilization and decompression techniques may be the preferred approach to achieving the treatment goals described above. [4] [5] [6] [7] The authors recognize that there are unique clinical environments, variations in the injury pattern itself, the presence and absence of associated non-spinal injuries, as well as variability in not only surgeon training and local practice but also in the available resources that will impact and direct treatment decisions. It is not the purpose of this project to specify indications for treatment or even what may or may not be the preferred techniques of treatment. We acknowledge that the ultimate therapeutic objectives may be achieved through the use of various techniques. This project attempts to standardize the nomenclature used to describe basic components of interventions and procedures that may influence the patients' outcome in a manner consistent with the principles of the International SCI Data Set project. 8 Spinal interventions may involve the application of skeletal traction by means of skull tongs or halo rings of varying design. 9, 10 Interventions may also involve manipulations and closed reduction maneuvers that reduce or realign fractures, dislocations or subluxations. [11] [12] [13] These reductions and manipulations may occur over several minutes, hours or even days and may require varying degrees of anesthesia from local, intravenous sedation to a full general anesthetic. Spinal interventions also include the application of external braces, casts, halo vests and other forms of external immobilization. 14, 15 Prolonged bed rest, which is prescribed as a specific therapy to enable fractures to heal, the spine to stabilize or to facilitate natural neurological recovery, is also a specific spinal intervention that is applied over days or even weeks and months. 3, 16, 17 Surgical procedures in all cases require some form of anesthesia, most commonly a general anesthetic, but occasionally procedures may be performed under local anesthesia. Surgical procedures always involve an incision in the skin through which the spinal elements are accessed either with direct visualization or percutaneously. Surgical procedures also encompass the more recently described techniques of percutaneous insertion of screws and rods for stabilization. 18 Generally, surgical procedures are performed through either anterior or posterior surgical approaches. Posterior approaches include midline incisions as well as minimally invasive, muscle splitting or 'Wiltse'-type paraspinal incisions. 18 Posterior approaches always visualize or access the posterior elements (lamina, facets, transverse processes) although they may be used to access the anterior spinal elements (postero-lateral discectomy or corpectomy). Anterior surgical approaches encompass all anterior and lateral approaches in the cervical, thoracic and lumbo-sacral spine. All anterior approaches will visualize the vertebral body and/or disk but do not enable visualization or direct manipulation of the lamina, facets or other posterior spinal elements. [19] [20] [21] Spinal interventions and surgical procedures will generally achieve their treatment goals by means of the following three steps:
1. Reduction and realignment of displaced vertebrae; 2. Direct or indirect decompression of neural elements; and 3. Stabilization of vertebral elements.
It is not our goal to debate the relative merits and indications for the need for reduction, decompression or stabilization; however, we simply propose that these are the relevant goals of most therapeutic interventions and procedures. There is considerable overlap between the above three steps, and one or more of these steps may be achieved by means of a single open surgical procedure or alternately through one or various therapeutic interventions that do not require general anesthesia or an open surgical incision. At one specific date, a patient may have a combination of interventions and procedures; for example, an open surgical procedure may also involve an external brace to be worn after the surgery. An attempted closed reduction of vertebral elements (intervention) that is not successful may be followed on the same day by an open surgical procedure. 22 Given these considerations and the increasing need to use common data elements by funding agencies to improve data quality and comparability among studies, the purpose of this project was to develop a minimal data set to describe spinal interventions and surgical procedures that could be used internationally. This data set is referred to as the International SCI Spinal Interventions and Surgical Procedures Basic Data Set.
MATERIALS AND METHODS
In accordance with the goal of the International SCI Data Set project, the aim of the International SCI Spinal Interventions and Surgical Procedures Basic Data Set is to standardize the collection and reporting of a minimal amount of clinically relevant information about the interventions and procedures performed on individuals with spinal column and SCIs. 8, [23] [24] [25] [26] The International SCI Spinal Interventions and Surgical Procedures Basic Data Set is applicable to adult (skeletally mature) and pediatric (skeletally immature) individuals with traumatic supraconal or conal SCI or cauda equina injuries. It is intended to be used with the International SCI Spinal Column Injury Basic Data Set and the International SCI Core Data Set. 24, 26 The first draft of the International SCI Spinal Interventions and Surgical Procedures Basic Data Set was created by a working group consisting of members selected by the group's chair based on their expertise in the field of spinal column injury research, together with representatives of the Executive Committee of the International SCI Standards and Data Sets. The data set was developed with the intent that it could be used internationally, without great expense, and that it would encompass the heterogeneity of clinical practice seen in countries around the world. The development process for the International SCI Spinal Intervention and Surgical Procedures Basic Data Set involved the following steps:
(1) The working group developed a first draft data set in 2012. This was further refined through an iterative process involving all the group members.
A syllabus was developed to provide detailed definitions for each specific variable and response category. 
RESULTS

The International SCI Spinal Interventions and Surgical Procedures
Basic Data Set is structured according to the established protocol pertaining to International SCI Data Sets. 27 The data set is included in Supplementary Appendix S1 and is currently available on the ISCoS website. 27 A glossary with all procedures recorded using this form is included in Supplementary Appendix S2.
There are nine variables in the data set, and they may be applied and filled out at any time following the injury. Each variable in the data set is described below. Four sample cases are provided to describe how the data set is coded (see Figures 1-4 ).
Intervention/procedure date and start time This variable documents the date and time on which an intervention or procedure was started. When a surgical procedure is initiated on a specific day, that date is specified and then all subsequent aspects of that procedure are recorded for that date. The time that the surgical procedure begins, that is, the time that the initial skin incision is made, is recorded as the Intervention/Procedure time. The time component of this variable documents the time of the surgical incision using a 24-h clock. If part of the information is known (hour but not minute), then this can be entered. The data element 'Unknown' is assigned when no information is available. For non-surgical interventions such as traction, closed manipulations or prescribed bed rest, the time data element may be left unknown as it may not be necessary.
If an intervention lasts for 41 day, such as traction or bed rest, then the date that the interventions were initiated is recorded and the time need not be specified. Furthermore, when several interventions or procedures are all performed or initiated on one date, then a single date is entered and all other variables are completed for that specific date. When multiple procedures are performed on separate dates, then these separate interventions and procedures are recorded on individual forms using separate dates that serve as the procedure identifier.
Non-surgical-bed rest and external immobilization This variable documents whether there was any non-surgical intervention initiated on the date identified above. This includes prescriptive bed rest, which usually involves 410 days of enforced bed rest, and not including the normal recumbency, which follows an injury or surgery as a patient is slowly mobilized. 3 The application of external spinal immobilization devices such as braces, casts, halo thoracic vests and so on is also a specific spine intervention.
The code 'No' is assigned to indicate that this patient has not been prescribed bed rest nor has any external immobilization been utilized. 'Enforced bed rest' is used to represent enforced bed rest that is specifically prescribed to either allow fractures to heal or neurological impairment to improve over a time 410 days. 'External immobilizing device' code indicates that an external immobilizing device has been applied and this includes body casts, external braces or halo thoracic vests, and 'Both enforced bed rest and external immobilizing device' code indicates that the patient has been prescribed both bed rest and external immobilization. When there is no information regarding non-surgical interventions, 'Unknown' is assigned.
Spinal intervention-closed manipulation and/or reduction of spinal elements
This variable documents whether closed manipulation and/or reduction of displaced spinal elements has been attempted regardless of whether or not it has been successful. Performance of a closed reduction or manipulation may require application of pins, tongs, head halters or various other forms of traction and subsequent manipulation. This may be performed over several hours or the patient may be left in traction for several days in an attempt to slowly effect a reduction.
The code 'No' is assigned to indicate that no attempt has been made to perform a closed manipulation or reduction of vertebral elements. When a closed reduction or manipulation has been attempted or performed successfully, 'Yes' is assigned. 'Unknown' is selected when the presence or absence of a manipulation or reduction attempt is not known.
Surgical procedure-approach
This variable documents whether the open surgical procedure was performed by means of an anterior or posterior surgical approach or both. Anterior surgical approaches include all anterior and lateral cervical approaches as well as any thoracic or lumbar approach that 
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Surgical procedure-open reduction
This variable is used to document whether or not, during the performance of an open surgical procedure the spinal elements have been manipulated to effect a reduction of a displaced fracture, a subluxation or a dislocation. Most commonly this is performed through a posterior surgical approach, but may on occasion, such as the anterior cervical discectomy followed by a reduction of a facet dislocation, be performed through an anterior approach. The code 'No' indicates that no open reduction has been performed; 'Yes' indicates that as a component of this surgical procedure an open reduction has been performed to reduce a malalignment, subluxation or dislocation. When there has been an open surgical procedure performed but not known whether or not it was an open reduction, then 'Unknown' is assigned.
Surgical procedure-direct decompression of neural elements
This variable documents whether there has been direct surgical decompression of neural elements by removing bone, disk, ligaments, soft tissue, hematoma or foreign bodies (bullet fragments, blades or other foreign matter) from adjacent to or within the dura mater. This includes removing bone or disk that may be compressing one or more nerve roots. Direct surgical decompression does NOT include the indirect reduction that occurs with an open or closed reduction of neural elements, which may restore the spinal canal dimensions or restore the anatomy of neural foraminae. This may be performed through either an anterior or posterior surgical approach but requires direct visualization of the neural elements (dura). As such, it cannot be performed percutaneously.
The code 'No' indicates that no direct decompression of neural elements (spinal cord, cauda equina or individual nerve roots) has been performed; whereas 'Yes,' indicates that yes a direct surgical decompression has been performed through either an anterior or posterior approach or a combination of both. When the patient has had a surgical procedure and whether or not a direct surgical decompression of neural elements has been performed is not known, 'Unknown' is assigned.
Surgical procedure-stabilization and fusion-segment number This variable documents whether or not there has been an open stabilization and/or fusion procedure. When a surgical procedure is performed it may or may not include the insertion of instrumentation to stabilize vertebral levels and may or may not involve a formal fusion procedure with or without insertion of local or distantly harvested structural or non-structural bone graft or substitutes. This variable encompasses any and all of the above in one single data point.
This variable orders and assigns numbers to each region of the spine that has undergone a spinal instrumentation or fusion procedure beginning with the most cephalic region that has been instrumented and fused and progressing to the most caudal fused region regardless of which level of spinal column injury is the most severe or significant injury or which injury may or may not contribute to the patient's neurological injury. If a patient has had a vC5-6 anterior fusion and also a vT12-vL2 posterior instrumentation, then each of these noncontiguous instrumented and fused regions would receive a numerical score beginning with 1 for the vC5-6 fusion and 2 for the vT12-vL2 instrumentation.
A numerical value of '1' is assigned if only one segment of the spine has undergone instrumentation and fusion. A numerical value of '1' is also assigned to indicate the most cephalic of two or more spinal regions that have undergone fusion and/or instrumentation; '2' is assigned to the second most cephalic fused or instrumented segments; '3', '4' and so on are assigned values for three or four discrete segments of the spinal column that have been fused and/or instrumented with each number assigned in a progressive cephalic to caudal direction. The code 'Unknown' will be assigned when the order, assignment of instrumented and fused spinal segments is unknown.
Surgical procedure-stabilization and fusion-segment level This variable is used to document each of the level(s) of spinal fusion or instrumentation. For a single fused motion segment injury, such as a C5-6 anterior fusion and plating, both the cephalic and caudal of the two adjacent vertebrae are identified and separated by a dash (-).
The prefix 'v' references the fact that we are referring to a spinal column level (vertebral level) and helps distinguish the spinal column injury level from the neurological level. The cervical region is represented by vC00-vC07. The occiput is considered to be the most cephalic vertebral level and is designated vC00. The thoracic region is represented by vT01-vT12. The lumbar region is represented by vL01-vL05. The sacrum is considered to be the most caudal vertebral level and is designated vS01-vS05. When the specific spinal column level is not known but the spinal region (cervical, thoracic, lumbar and sacral) is known, the regions may be represented by vC99, vT99, vL99 and vS99 for cervical, thoracic, lumbar and sacral, respectively. When both the spinal column level and the region of the spine are not known, then these levels are documented as vX99. Where there are multiple spinal column injuries, separate entries will be completed for each level of spinal column injury.
DISCUSSION
This paper describes the development of an International SCI Spinal Intervention and Surgical Procedure Basic Data Set, which is meant to accompany the International SCI Spinal Column Injury Basic Data Set, 26 as well as other International SCI Data Sets. 27 Although there are a number of existing classifications for spinal column procedures, 11, [28] [29] [30] the International SCI Spinal Intervention and Surgical Procedure Basic Data Set was developed to collect minimal amount of data and still allow comparison of data among studies, centers and countries. Interventions and procedures are most frequently described utilizing administrative variables that are ultimately used for purposes of billing for the procedures and interventions. As a result, the billing procedural codes are meant to represent how much the physician should be paid and lack the universality and precision of this set of intervention and procedure codes. This data set is produced with the goal of assisting clinicians and investigators to better compare therapeutic interventions and the timing of their application, both of which are felt to be of substantial influences on the patients' ultimate outcome.
Given that the goal is to collect a minimal amount of information on spinal interventions and procedures worldwide, there may be a need to supplement this data set with other information, such as details on the type of fusion to address specific clinical topics or answer research questions. As the International SCI Spinal Intervention and Surgical Procedure Basic Data Set is used by clinicians and researches, it may identify gaps that could inform a future revision to the existing data set or justify the development of an expanded data set similar to other areas, such as bowel. 31 With the high frequency of reported adverse events and the associated costs that occur with the provision of care, individuals using this data set may want to also collect data on intra-operative adverse events such as airway/ventilation complications, hardware malposition or a dural tear. A proposed list of important intraoperative adverse events was first described in the Spine Adverse Events Severity System in patients undergoing spine procedures and later used in patients with traumatic SCI. [32] [33] [34] [35] A recent study by Street et al. 34 reported that 14.6% of patients with traumatic SCI experience at least one intra-operative complication, with dural tear, anestheticrelated complications, blood loss and hardware malposition requiring revision being the most common. Supplementing the International SCI Spinal Intervention and Surgical Procedure Basic Data Set with this type of data will further elucidate the appropriateness of the various interventions and procedures for specific injury morphologies (for example, effectiveness of closed reductions or the optimal surgical approach for stabilizing cervical facet fractures) or patient characteristics (for example, elderly, multiple fractures and so on).
To assist with the global adoption of the International SCI Data Sets, there will be a need to translate the data set into other languages. It is recommended that any translation is conducted in a systematic and rigorous manner as outlined by Biering-Sorensen et al. 36 Furthermore, to assist with standardizing how data from the International SCI Core Data Set are reported, guidelines have been published, 25 and similar initiatives for both the International SCI Spinal Column Injury and the Spinal Interventions and Surgical Procedures Basic Data Sets should be considered in the future. The incorporation of the International SCI Data Sets as part of the National Institute of Neurological Disorders and Stroke Common Data Element project 37 will facilitate the incorporation of these data elements into future studies and provide guidance on how best to revise and report on these data elements.
In conclusion, this paper describes the development of the International SCI Spinal Intervention and Surgical Procedure Injury Basic Data Set that was developed and peer-reviewed with input from International experts. The nine data elements included in this data set encompasses the most relevant information on spinal interventions and procedures. This data set was developed to facilitate the collection of a minimal amount of information on the spinal interventions and surgical procedures for patients sustaining a traumatic SCI. Collection of this information will start to standardize the reporting and facilitate research worldwide. Feedback from users of this existing data set as well as recommendations from new initiatives will inform future revisions to the International SCI Spinal Intervention and Surgical Procedure Injury Basic Data Set.
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